crisis. These domestic interventions of SWFs were far from marginal: over 40% of the deals by SWFs were targeted towards their domestic markets in Q4 2008. 1 The investments of SWFs are getting a lot of attention lately. Academic studies in this field include, amongst others: Beck et al. (2008) , Fotak et al. (2008) , Kotter and Lel (2008) , Chhaochharia and Laeven (2008) , Raymond (2009b) , Fernandes (2009) , Bernstein et al. (2009) . According to this rapidly expanding literature, the foreign investments of SWFs seem consistent with financial stability in the short run. When the stakes taken by foreign SWFs in local firms are announced, the firms' stocks returns increase on average, including for distressed firms.
2 Stock markets appear to welcome immediately the cash injection and the long term commitment involved in these investments. 3 However, this positive short term effect quickly fades away and the longer term impact is debated (Fotak et al., 2008; Fernandes, 2009) . The bulk of this literature focuses on the profitability of SWFs' investments for the other stakeholders and (Bernstein et al., 2009) for the SWF itself. Contrary to the present study, it does not tackle the interventions of Sovereign Wealth Funds as home investors of last resort during crises. This last kind of investment is very specific, as it is not based on risk-return criteria and differs from the standard (foreign) investments made by SWFs in more tranquil times. The interventions of SWFs to finance their home economies during the last crisis were clearly not motivated by profit seeking: they were part of rescue measures decided by governments. To the best of our knowledge the only study devoted to the part played by SWFs to rescue their home economies during crises is a paper by Clark and Monk (2009) . With this exception, the role of Sovereign Wealth Funds as investors of last resort has been so far largely underestimated and ignored by the academic literature.
There are two opposite views of the support provided by Sovereign Wealth Funds to their domestic economies during the crisis. The first one is that it is anecdotal and ephemeral: SWFs will soon return to their objective of seeking optimal returns. The second one is that SWFs have more complex objectives than is apparent at first sight: their use as domestic investors of last resort is not just another passing symptom of the exceptional magnitude of the crisis in [2008] [2009] and of the panic that surrounded it. Investing Sovereign wealth abroad is, indeed, far from being the sole purpose of the establishment of SWFs. Some Sovereign Wealth Funds were initially designed to hold stakes in domestic firms. This is the case for TEMASEK, a Singaporean SWF, which holds the State's shares in the Government Linked Companies (GLCs). According to Santiso (2009) , most Sovereign Wealth Funds can, indeed, be considered as development funds, as they contribute to development in their homelands through their domestic investments. Interestingly, during past crises, SWFs have already been used to provide an exceptional support to their home economies. In this paper we therefore take the second view of SWFs' interventions as investors of last resort: we argue that the investments of SWFs to alleviate the consequences of the 2008-2009 period of crisis on their domestic economies did not happen by chance. Not only have similar interventions of SWFs 1 "Sovereign Wealth Fund Analysis, SWFs Take Passive Approach in Cross-Border Investment", Corporate Financing Week, 5 March 2010. 2 An exception is the case of the Norwegian SWF (GPF), the investments or disinvestments of which have no perceivable impact on the stocks concerned (Beck et al., 2008) . However, the GPF stands apart, as it strictly limits the size of its stakes and takes care to smooth down the impact of its transactions on the stocks' prices. 3 The results of the academic literature do not support the public negative opinion of SWFs. As Marchick (2008) concludes, popular concerns are contradicted by SWFs' 50-year track record of investing.
happened before, but some SWFs -such as the Singaporean GIC -are even designed, from the beginning, to allow them to provide exceptional support to their home economy during crises.
The objective of this paper is to look into episodes of crises during which SWFs were investors of last resort for their home economies. As mentioned before, the literature on this subject is nearly inexistent, with the notable exception of the paper by Clark and Monk (2009) . However, Clark and Monk (2009) focus on the case of the Government of Singapore Investment Corporation (GIC) and take an institutional approach. We try a more comprehensive (though less detailed) treatment of the reported cases of SWFs acting as domestic investors of last resort. We also take a more quantitative view than Clark and Monk (2009) and hence assess the impact of some Gulf SWFs interventions on domestic Stock market prices and volatility by means of EGARCH-X models. Three reasons motivate our choice of the interventions by the Qatari and the Kuwaiti SWFs for these quantitative "case studies". First, the clearly stated objective of these interventions was to support the local stock market, which was plummeting because of a crisis: it is therefore legitimate to assess their success by quantifying their impact on the stock market. Second, the interventions can be precisely dated as they were immediately reported by press agencies and acknowledged by Government officials. Third, Gulf countries have been amongst the first to set up SWFs and account for about 40% of the total assets under SWFs' management; accordingly they have also been amongst the first to use their SWFs as rescue funds during crises. We find that the Qatari and Kuwaiti SWFs both succeeded in boosting up their home stock markets, though the intervention of the Kuwaiti SWF had a more limited impact. We explain this difference by the fact that the Qatari intervention was closely coordinated with policy moves of neighboring countries and involved a long term commitment to recapitalize local banks. Besides, the Kuwaiti Stock market being more open to private investors and more prone to fads (Hammoudeh and Choi, 2006) than the Qatari Stock market, it is less easy for the Government to gain control of the Kuwaiti Stock index. On the whole, we show that interventions of SWFs as home investors of last resort are far from marginal: they concern a large number of countries, owning major Sovereign Wealth Funds. We review reported cases of rescue home interventions of SWFs from oil exporting countries (Kuwait, Qatar, Saudi Arabia, Russia), from Asia (China, Singapore, Hong-Kong) and from Western countries (Australia, France). Most of these interventions occurred after the news of Lehman Brothers' failure and the aggravation of the last global crisis. However, some of the interventions reviewed occurred during past crises (the Middle East Stock market crisis of 2006, the Asian crisis of 1997-1998). They illustrate the fact that SWFs interventions as domestic investors of last resort are not an innovation imputable to the last crisis. In some cases (the Singaporean SWF GIC), the possibility of such interventions is even provided for in the legal framework of the SWF. We conjecture that the use of SWFs as instruments of rescue operations for the home economy during crises is in part due to an important specificity of SWFs: contrary to traditional Foreign Exchange Reserves funds and Central Banks, SWFs are fit to take long term stakes in companies and therefore they provide Governments with a ready policy instrument to recapitalize domestic firms. However, the use of a SWF as a policy instrument during crises comes at some cost: it can exhaust prematurely the SWF and jeopardize its long term saving objective.
The rest of the paper is organized as follows. Section 2 presents the interventions of Sovereign Wealth Funds as "Shareholders of last resort" and distinguishes between the rescue of the home banking system and the rescue of domestic non financial firms. It recalls the rationale behind the State's interventions to recapitalize banks and reviews recent and older interventions of SWFs as "Shareholders of last resort". Section 3 presents the specificities of Gulf Stock markets along with the methodology used to assess empirically the efficiency of Gulf SWFs to support these markets. Section 4 quantifies and comments the effects of the interventions of the Qatari and Kuwaiti SWFs on their respective home Stock markets. Section 5 presents and discusses the interventions of Sovereign Wealth Funds as lenders of last resort and insurance funds against major crises. Section 6 concludes.
Section 2: Sovereign Wealth Funds as "shareholders of last resort"
In this section we will present the rescue interventions of SWFs to buy domestic stocks during crises. The stated objectives of these interventions were to support home stock prices and recapitalize home firms. We will distinguish the interventions specifically targeted on the rescue of the home banking system -designed to keep the systemic risk under control -from the more general interventions addressing the recapitalization of non financial firms.
SWFs as shareholders of last resort for the banking sector
The first stage of the 2007 Subprime crisis was characterized by a form of liquidity trap (Levintal, 2009) . The interest rate cuts and the liquidity injections of the Central Banks were not sufficient to restore the stability of the financial system. When banks experience major losses, their capital quickly falls below the minimum regulatory level and they need to raise funds. But the uncertainty about the value of banks assets and the prospects for recovery deter investors. The government may have to step in to recapitalize banks. The question of the recapitalization of damaged financial institutions is not new: the conditions under which banks should be recapitalized have been studied by Diamond (2001) . In practice, recapitalizing banks in a systemic crisis is always a complex process (Garcia et al., 2001) . Using a Sovereign Wealth Fund (SWF) to recapitalize banks does not overcome this complexity and it can be inconsistent with the other objectives of the SWF. The appropriateness of using SWFs to recapitalize banks -and more generally to recapitalize domestic firms during crisesis debatable. However, SWFs have been used -and are currently used (China, Qatar) -to that purpose. SWFs are tailored to take stakes in companies and they have experience in asset management. This gives them an advantage over traditional FX Reserves funds and Central Banks, which can provide emergency liquidity, but are -in theory -not designed for the purchase and the management of equity stakes.
There are at least two cases in which SWFs openly intervened to recapitalize the banking sector of their home economies. These two cases involve emerging countries: China and Qatar. After the turmoil triggered by Lehman Brothers' Failure in September 2008, emerging Stock markets started plummeting and local banks experienced difficulties. Some countries resorted to the support provided by the IMF, whereas countries owning SWFs could resort to them to rescue the domestic banking system. Qatar and China used their SWFs to take stakes in ailing local banks. The Qatari intervention being the subject of an empirical case study in section 4, we will focus in the following paragraphs on the Chinese intervention. . It allowed him to rank amongst the ten main SWFs (Table A1 , appendix), but was a relatively low amount compared with the huge level of China's FX Reserves. This caution was ex post justified by the heavy losses incurred by CIC on some of its first overseas investments, after the failure of Lehman Brothers and the collapse of Stock markets in September 2008. In October 2008 the US$ 3 billion stake of CIC in the private equity fund Blackstone Group had lost 2/3 of its initial value. CIC also suffered a nearly 80% (unrealized) loss on its five-billion-dollar investment in the bank Morgan Stanley. In September 2008 the fund faced severe criticism at home for its bad foreign investments and had to adjust its strategy. 6 The economic situation in China was deteriorating, local Stock markets tumbled -the Shanghai Composite Index had already lost 52% before the failure of Lehman Brothers and was to lose 18% more after -and the vulnerability of Chinese banks put them at danger. CIC then refrained from making more overseas investments, turned to cash and came to rescue to Chinese banks on its home Stock markets.
In fact, the recapitalization of Chinese banks -riddled by non-performing loans -began long before September 2008. The State-owned company Central Huijin Investment -now a domestic investment arm of the CIC -was established to that purpose in 2003. However, the operations launched on local Stock markets by the CIC in the aftermath of Lehman Brothers' failure were clearly rescue interventions, carried out in reaction to the crisis. The first interventions did not, strictly speaking, recapitalize the Chinese banks, as they did not allow them to raise new capital, but they were intended to preserve the market value of existing capital.
On the 16 th September 2008, just after the failure of Lehman Brothers, CIC stated (through its subsidiary Central Huijin) that it was going to buy stakes in three Chinese banks -the Industrial and Commercial Bank of China, the Bank of China and the China Construction Bank -on the local Stock Exchanges and had already begun to do so. The objectives put forward were to stabilize the banks' Stock prices, support the steady operation of these major State-controlled lenders and ensure the government's interest in the three banks. A China Securities Regulatory Commission spokesman declared that "the decision was important for a stable operation of the capital market". 7 The same day, two other actions were taken by Chinese authorities to support Stock prices. These three coordinated moves were clearly part of a prompt action taken by the Chinese government to halt the slump in the Chinese Stock markets and signal forcefully the commitment of China to support its banking system. Indeed the Shanghai Stock market bust was relatively short: it lasted from November 2007 to November 2008, whereas the trough of the SP500 was only reached in March 2009. The ending of the Chinese Stock market bust only two months after the first interventions of the Sovereign Wealth Fund CIC might of course be a coincidence. If the interventions of the CIC played a part in this recovery, they are probably only one factor amongst many others: a thorough specific study would be needed to unravel the determinants of the early recovery of the Chinese Stock Market.
The interventions of the Chinese SWF to rescue local banks fulfill its assignment to prevent a "national socio-economic crisis"
The purchases by the Chinese Sovereign Wealth Fund -through Central Huijin -of shares in the same three major Chinese commercial banks continued over a long period. (Truman, 2008) . As the amount of the Strategic portfolio is relatively marginal and is not disclosed separately, the size of the Sovereign Wealth Fund of Hong-Kong can be approximated as the total size of the investment portfolio and the strategic portfolio of the HKMA, which is US$ 144 in March 2010, of which 32% are equities. The size of this Sovereign Investment Fund allows Hong Kong to rank amongst the ten main SWFs, not very far from China and Russia.
In August 1998 Hong Kong was under a speculative attack, during which speculators bet on the delinking of the Hong Kong dollar from the US$ and massively shorted the Hang Seng Stock Index. The bet was that the bubbles in the Stock and property markets would burst out under the pressure of speculators and that the crash of Stock prices and other Hong Kong assets would make it too costly for the government to maintain the linked exchange rate. If delinking from the US$ and devaluation occurred, speculators would win their bet: they could then purchase back the shorted stocks for a much lower price in US$. But, on the 12 August 1998, the HKMA made a surprise move to counter speculation: it launched a massive intervention on the Stock Exchange, which lasted two weeks. It spent a total of US$ 15 billion on Hong Kong blue chips. In the short run, the intervention succeeded in raising the Stock price index by 8.5% and inflicted heavy losses on some speculators (Nip, 2007) . It reversed the declining trend of the stock market and reduced its volatility (Su et al. 2002) . In the longer term, Hong Kong managed to preserve its currency board. However, this rather unusual mean of intervention for a Central Bank was criticized on the ground that it interfered with the free functioning of the Stock market. Then there was also the question of the management of the portfolio of the acquired stakes. There seemed to be no point in keeping them in a free market economy, but selling them too abruptly would produce a Stock market crash (Cruz, 1998) . The Hong Kong Monetary Authority committed to sell them progressively and effectively succeeded to do so … up to a point.
In fact, the Sovereign Wealth Fund of Hong Kong still holds a relatively high percentage of Hong Kong equities: 40% of its Equity portfolio are Hong Kong equities. And even if, to our knowledge, there have been no other reported interventions of the same kind, they are far from being waived. On the 12 th October 2008 a government official threatened to use once more the Exchange Fund to stabilize Hong Kong's financial markets (Leung, 2008) . The stress on economic and financial conditions was again very high: the Hong Kong Stock market plummeted 29 percent since September 2008 and there had been a brief bank run on the Bank of East Asia. To our knowledge, the Hong Kong Monetary Authority did not carry out this threat of intervention. But, interestingly, the intervention of the Sovereign Wealth Fund on Hong Kong's Stock Market stays an option to confront speculation during crises, even if it is very seldom used.
Section 3: Testing for the effectiveness of Gulf SWFs interventions as shareholders of last resort: the methodology
In this section paper we focus on SWFs from Gulf countries as home "shareholders of last resort" and present in detail the methodology used later in section 4 to assess the short term effectiveness of these interventions on the domestic Stock markets. The economic significance of Gulf Sovereign Wealth Funds (table A1, appendix) bears out our choice of their interventions for these quantitative "case studies". Gulf countries have been amongst the first to set up SWFs and account for about 40% of the total assets under SWFs' management; they have also been amongst the first to use their SWFs as rescue funds during crises.
The reported interventions of Gulf Sovereign Wealth Funds to buy Stocks on their home Stock markets during crises involve Qatar and Kuwait. The Qatari intervention is a recent one: the Sovereign Wealth Fund QIA intervened in October 2008 to buy the stocks of Qatari banks, an intervention that was sustained in the long run through repeated acquisitions. The Kuwaiti SWF KIA has a longer record of interventions on its home Stock markets: before its last intervention in the aftermath of the news of Lehman Brothers' failure, it had already intervened to support the Kuwaiti Stock market during its 2006 crash. Neither of these two interventions of KIA was specifically targeted on banks: their stated objective was to support Stock prices in general. Despite the differences in these three episodes during which the Qatar Investment Authority (QIA) or the Kuwait Investment Authority (KIA) intervened, they share three important common features: (i) They can be precisely dated, as they were immediately reported by press agencies and acknowledged by Government officials; (ii) These interventions all occurred during a crash of the home Stock market and were clearly designed to fight the Stock prices collapse. It is therefore legitimate to assess the efficiency of these three interventions by quantifying their effects on the returns and volatility of the home Stock market; (iii) The Stock markets of Qatar and Kuwait share some specificities that may impinge upon their reactions to SWFs' interventions.
The rest of the section is organized as follows: subsection 3.1 reviews the main specificities of Gulf Stock markets; subsection 3.2 presents the methodology used to assess the effects of the SWFs' interventions, taking into account the main specificities mentioned in section 3.1.
The specificities of Gulf Stock markets
Despite the fact that one of the first Gulf Stock market -the Kuwait Stock Exchange -was established back in the early sixties, the liberalization and development of Gulf Stock markets is far more recent and the literature analyzing their functioning and their economic role is rapidly growing. As the present study is focused on interventions of SWFs on their home Stock markets, the following paragraphs will be limited to a brief synthesis of the main specificities of Gulf Stock markets that can bear some consequences for the case studies of these interventions. As we will see below, Gulf stock markets can be broadly characterized by an imperfect international integration, preeminent roles of the Government and of the financial sector and a limited influence of exchange rate fluctuations.
The imperfect international integration of Gulf Stock markets
Despite the endeavor of the Gulf Corporation Council (GCC) 10 to promote economic and financial liberalization Gulf Stock markets have long remained remain largely segmented and partly stay so, even at a regional level.
According to Hammoudeh and Choi (2007) The global integration of the Gulf stock markets is also far from perfect: until recently, most of the Gulf stock returns variance could be explained by local factors (Hammoudeh and Eleisa, 2004; Choi, 2006 and . Over the period 1994 -2004 the correlations between the MSCI world Stock return and Gulf Stock returns were below 11.1% and even negative for the UAE (Hammoudeh and Choi, 2007) . Despite the role of GCC countries as major oil exporters the correlations between their stock markets returns and the oil price growth have long stayed surprisingly low: they were well below 10% over the period 1994 -2004, except for Saudi Arabia for which the correlation reached 18% (Hammoudeh and Choi, 2007 12 The Saudi Stock market is also the only one to exhibit a bi-directional causality with oil price growth (Hammoudeh and Eleisa, 2004; Arouri and Rault, 2010 . The total percentage of the market capitalization held by Government controlled entities is however higher, as the above mentioned figures do not take into account the holdings of companies in which the Government has a majority stake below 100%. The large stakes owned by Government related entities in local companies limit the number of listed shares and the turnover on the Gulf Stock exchanges compared with other emerging markets (Bakheet, 1999) . It may help to explain the low sensitivities of GCC stocks to global shocks and the limited correlations between Gulf Stock markets until 2007.
The preeminent role of the financial sector in GCC Stock markets
The preeminent role of the financial sector is a common feature of Gulf Stock markets. Hammoudeh et al. (2009) report that at the end of 2008 the financial sector accounts for: 31%, 34%, 55% and 58% of the total stock market capitalization for, respectively, Saudi Arabia, Kuwait, Qatar and the UAE. Together with the decrease in oil price during the second half of 2008, this specificity helps to explain why Gulf Stock markets plummeted after the news of Lehman Brothers failure in September 2008, at a time where Stock indices of banking sectors were collapsing all over the world. In the light of this domination of the financial sector over Gulf Stock markets' capitalization, the difference between the intervention of the Qatari SWF -targeted on the stocks of the banking sector -and the ones of the Kuwaiti SWF is minor. Both SWFs' interventions can be expected to increase the market stock price index.
The limited influence of exchange rate fluctuations
The exchange rate regimes of GCC countries share many common features: they are currency pegs, and most of them are pegged on the USD. In the long run the exchange rate targets of GCC countries should converge, as they have agreed to adopt a single currency. Indeed adopting the US$ as common peg for the currencies of the GCC States was the first step towards the Single GCC Currency. This first step was successfully completed in 2003. The next step of adopting a common currency was scheduled for 2010, but has been delayed: according to a recent statement of the Kuwaiti Foreign Minister it could take 10 more years to be established. The difficulty to establish the GCC currency union in 2010 was foreseeable since 2007, when in May Kuwait abandoned its currency peg on the US$ to adopt a basket peg. 14 This move, followed by two reevaluations of the dinar in (Hammoudeh and Choi, 2007) . Concerning the interventions of the Kuwaiti SWF (KIA) and to support the local Stock market in 2006 and 2008, it is worth noting that they are broadly consistent with its pegged exchange rate. 18 When the Stock market of an emerging country crashes, the home currency is generally put under some devaluation pressure. Fighting the stock market collapse, through a change in the investment strategy of the Sovereign Wealth Fund -from investing abroad to investing at home -helps to preserve the value of the home currency. Conversely, reevaluating the home currency decreases the cost of imported inputs for listed firms and thereby is good news for private investors. During the first semester 2006 the interventions of the Kuwaiti central bank to appreciate the home currency, together with the intervention of the SWF to support the home Stock market, managed to appreciate the Dinar (figure A1, appendix), but only slightly slowed down the stock market slump. The greater control exerted on the exchange rate than on the Stock market during this period could explain the puzzling negative correlation between the Kuwaiti Stock market and the exchange rate observed in panel A of table1.
14 The basket includes the US dollar, the Euro, the British Pound and the Yen. Its composition has not been disclosed but the weight of the US dollar could be around 70%. 
The methodology
To assess the impact of a SWF's intervention on its home Stock market, we estimate models for the conditional mean and variance of the Stock return.
The conditional mean of the daily Stock return for, successively, Kuwait and Qatar is modeled as follows:
With ݅ ∈ ሼ‫,ܭ‬ ܳሽ, ݃ ∈ ሼ‫,ܭ‬ ܳ, ܵ, ܷሽ and ݃ ≠ ݅ ; where K stands for Kuwait, Q for Qatar, S for Saudi Arabia and U stands for UAE.
In equation (1) the dummy for the intervention of the Sovereign Wealth Fund, which is set equal to 1 on the day(s) of the news of the intervention and is set to zero otherwise; ߝ ௧ is the error term. All the series are expressed in US dollars. The data is described in detail in the appendix.
We try two different variants for the dummy of Lehman's failure: the first variant ‫ܦ‬ ଵ takes the value 1 on the day of the news of Lehman Brothers' failure and is otherwise set equal to zero, whereas the second variant ‫ܦ‬ ଶ allows for a lasting change of regime in the conditional variance and/or the conditional mean return and therefore takes a zero value before the 15 th September 2008 and the value one from the 15 th September and onwards. We also try different proxies of the world stock return: the first difference of the logged MSCI world stock index is a natural candidate, but considering the time zone differences between the Gulf countries and major US stock exchanges we have to lag it, to ensure that it does not contain information released after the closing of Gulf stock markets. Therefore we also tried other proxies, including the difference between the logged open value of the Euronext 100 stock index (observed before the closing of Gulf markets) and the logged close value of the previous day. 20 This last variant reduces greatly the time discrepancy between the Gulf stock index and the proxy of the world stock index. Its limited geographical scope is an obvious drawback, however the high correlation and integration of Euro zone Stock returns with world stock returns makes it an acceptable proxy.
Equation (1) markets in general -with the rest of the World. We introduce the oil price change ሺ‫ݎ‬ ௧ ை ) to allow shocks on oil price to affect the stock market of the exporting country. Qatar being a major exporter of gas, we also tried to introduce the gas price in equation (1), but we dropped it as it never came out significant. We also include in equation (1) Testing for the effect of a SWF's intervention on the domestic Stock returns is very simple in the framework of equation (1). It amounts to test if ߤ = 0 (no effect), against ߤ > 0 (positive effect) or ߤ < 0 (negative effect). If ߤ > 0 then the intervention succeeds in raising stock prices, at least in the short run.
To assess the impact of SWF's intervention on Stock returns volatility we estimate an Exponential GARCH model (Nelson, 1991) . It is well known that daily Stock returns are heteroskedastic and that their conditional variance generally displays an autoregressive pattern with a negative asymmetry. Indeed table A2 in appendix confirms that in most cases Gulf Stock returns are negatively skewed. Another advantage of the EGARCH model -besides allowing for an asymmetric effect -is that the conditional variance is guaranteed to be positive without having to constrain the estimated coefficients. It is also robust to extreme shocks (Zivot, 2008) : an interesting feature for a study focusing on periods of crises. Therefore we estimate the following asymmetric EGARCH(p,q)-X model:
Equation (2) is a variant of the Exponential GARCH model of Nelson (1991) , where ℎ ௧ is the conditional variance. If d < 0 (which is expected for stocks), then negative lagged errors from equation (1) increase more the conditional variance than positive ones. Here we have an EGARCH-X instead of a simple EGARCH, because we introduce dummies as additional explanatory variables, besides the lagged conditional variance and the (absolute) lagged standardized error.
Testing for the effect of the SWF's intervention on the volatility of the domestic Stock market returns in the framework of equation (2) amounts to test if ߤ = 0 (no effect on Stocks volatility), against ߤ > 0 (positive effect) or ߤ < 0 (negative effect).
We first estimate equation (1) by Least Squares, using Heteroskedasticity-Consistent Eicker-White Standard Errors. The lags on domestic Stock return are selected so as to ensure that the residuals are not auto-correlated. For the same reason, we also allow for lags in the foreign stock returns and the variations in the oil price and the exchange rate. We then retrieve the residuals from the final estimation of equation (1) to use them in equation (2). Equation (2) is estimated using maximum likelihood. To ensure convergence we estimate equation (2) without any dummy in a first step. In a second step we introduce progressively the dummies, initializing their coefficients to zero and using the estimates from the first step as starting values for the other coefficients. Then, using the final fitted series of the conditional variance, we check that the standardized residuals are not autocorrelated and we test for remaining GARCH effects on their squares to evaluate if the model adequately fits the data.
Section 4: The interventions of the Qatari and Kuwaiti SWFs to support their home stock markets: three empirical case studies
Using the methodology detailed in section 3, we present in the following subsections three quantitative case studies of the interventions of the Qatari and Kuwaiti SWFs as domestic shareholders of last resort.
The rescue of Qatari banks by QIA in October 2008: the impact on Qatar's Stock market return and volatility
Qatar's national income relies heavily on its exports of natural gas. The Qatari Sovereign Wealth Fund -Qatar Investment Authority (QIA) -was founded in 2005 to help the country to diversify its sources of income and to isolate its economy from the volatility of gas and oil prices. At the end of 2008 its assets under management amounted to about US$ 60 billion (Table A1 , Appendix), which allows QIA to rank amongst the ten first SWFs by size, though far behind the Chinese SWF (CIC). QIA was one of the SWFs which played white knights to distressed Western banks during the Subprime crisis, between July 2007 and July 2008 (Raymond, 2009a) . A few hours only before the news of QIA's intervention, the UAE announced a plan to guarantee deposits, including foreign units, and the Saudi Central Bank surprised the markets by cutting its benchmark repo rate by 50 basis points. The three coordinated interventions were targeted on the Gulf banking system. As the crisis originated in the banking sector, the news of rescue measures targeted on this sector could be expected to impact positively the Gulf Stock markets. This coordinated rescue of Gulf banks was particularly well suited to prop up the Qatari Stock index DSM for three series of reasons: first, because banks account for more than 50% of the capitalization of the DSM index (section 3.1); second, the small size of the Qatari stock market (Table A1 , Appendix) makes it relatively easy for a big investor to act upon it; third, this task should be even more easy for a Government arm such as the sovereign wealth fund QIA, considering the relatively large percentage of listed stocks directly or indirectly held by Government-related entities (section 3.1).
<Insert Figure 1 about here>
To assess the impact of QIA's coordinated intervention 22 on its home Stock market in October 2008, we estimate equations (1) and (2). ‫ܦ‬ ொ , the dummy for the intervention of QIA, is set equal to 1 on the first day of the news and on the following day and is zero otherwise.
23
. As short lags are generally sufficient to model the conditional variance of stock returns (Zivot, 2008) , we first estimated an EGARCH-X(1,1). But the resulting estimation left significant autocorrelation in the squared standardized residuals, indicating that the EGARCH(1,1) did not fit well the data. Increasing slightly the lag orders p or/and q did not improve the results. As there was a significant autocorrelation of the squared standardized residuals at the tenth lag, we tried an EGARCH(10,1)-X, which successfully removed all remaining autoregressive pattern. The autocorrelation in the residuals of the mean equation cannot be at fault here, since all tests (whether on raw or standardized residuals) conclude that there is none. The exceptional magnitude of the 2008-2009 crisis together with the limited size of the Qatari Stock market (table A1, appendix) and its high volatility (table A2, panel B, appendix) could help to explain the unusual long lag order p needed here to account for the autoregressive pattern in stock returns volatility. The result of the final estimation of equation (2) is displayed, together with the results for equation (1), in Table 2 . 22 More exactly we test here for the effect of the common intervention of QIA together with Saudi Arabia and UAE, as the three moves were approximately simultaneous. 23 Setting this dummy equal to 1 on these two consecutive days allows for a more lasting effect of the news of QIA's move. According to the first releases of the news of the intervention, the market was still expected to react on the day after.
<Insert table 2 about here> According to the results of estimation of the mean equation, displayed in the first columns of Table 2 , the news of the intervention of QIA in October 2008 had a positive and significant effect of about +4.23% on Qatar's stock return. The coordinated moves of Saudi Arabia and the UAE, together with the credibility of QIA's long term commitment to support the local banks, may explain the success of this intervention. The restricted size and liquidity of the Qatari Stock market also helps to understand the stock price increase in reaction to these coordinated moves. The other coefficients in the mean equation all display the expected signs and are different from zero at 10% or 1% significance levels. The only exception involves the coefficient on the lagged Qatari return. We left it in the regression because its marginal significance level is 12% and to make sure that the slight autocorrelation in stock returns is taken into account. As expected, the Qatari stock return is positively linked with the world return ሺߚ ௐ = 0.183) and with the returns of the neighboring Gulf countries ሺߚ ௌ = 0.1026, ߚ = 0.295, ߚ = 0.4741). A rise in oil price also increases slightly the Qatari Stock return, whereas the news of Lehman's Brothers failure depressed them by approximately 3%. The exchange rate was dropped as it did not enter significantly in the regression, which was to be expected, considering the strict peg of the Qatari dinar on the USD over the period. The R² of 0.46 is rather high for a series of stock returns and is consistent with a good fit of the data. . Therefore a GARCH model is more appropriate than a simple ARCH model. For the reasons mentioned in section 3.2 and above we opt for an EGARCH(10,1) model.
The results of the estimation of the EGARCH equation are displayed in the last columns of table 2. The coefficients of the lagged logged variance are mostly significant, including the last two lags. Their sum (∑ ܾ ଵ ୀଵ ) is equal to 0.9189, which fulfills the condition for the EGARCH to be covariance stationary (Zivot, 2008) and is consistent with the high order autoregressive pattern in the squared residuals. As the asymmetric effect was not significant here we dropped it in the final equation of the conditional variance. 25 The Ljung-Box and LM Statistics on the squared standardized residuals ሺܳ ఌ ೞ మ ,ଶ and ‫ܯܮ‬ ఌ ೞ మ ,ଶ ) confirm that this EGARCH(10,1) fits adequately the data, so that there is no remaining autoregressive heteroskedasticity. As expected, the news of Lehman Brothers' failure increases strongly and significantly the volatility. 26 On the contrary, the news of the coordinated intervention of QIA in October 2008 does not increase significantly the volatility, despite the fact that it succeeds in pushing up the returns. This last result could be explained by the already very high volatility observed in October 2008, before QIA intervened to fight the collapse in the stock prices of the banking sector. As the intervention helped temporarily to calm down the bear tendency of the 24 See for instance Zivot (2008) for a definition of these statistics. 25 The insignificance of the asymmetry effect in the EGARCH is not surprising here, considering the low correlation of -0,08 between the squared residuals and the lagged negative returns. We checked the squared standardized residuals for any remaining asymmetry effect, using the sign bias, negative size bias and positive size bias tests of Engle and Ng (1993) . The three tests reject any remaining asymmetric effect. 26 The estimation of the EGARCH without dummies is available upon request for the three case studies. Interestingly, only the introduction of a significant dummy brings some changes to the estimates (in the case of Qatar the sum of b is decreased after the introduction of D L ) and increases the log-likelihood. To quantify the effect of KIA's intervention on Kuwait Stock market in March 2006, we estimate models for the conditional mean and the conditional variance of the daily Stock return following the methodology presented in section 3.2 and already applied to Qatar. In addition to the dummy for KIA's intervention, we introduce a dummy for the intervention in Saudi Arabia, as it may have had an effect on Kuwait's Stock Exchange. The results of the final estimations are displayed in Table 3 .
According to the results displayed in Table 3 , KIA's intervention has a slightly positive effectsignificant at a 10% significance level -on the conditional mean return ሺߤ > 0), but its magnitude (+0.025%) is a hundredfold less than the one observed previously for QIA's intervention. Judging by this almost negligible effect, the efficiency of KIA's intervention is very limited. The Saudi intervention has a more sizable positive significant effect ሺߤ ௌ = 4,74%) on Kuwaiti Stock returns;
besides some of the effect of the Saudi intervention might also be transmitted through the positive dependence of the Kuwaiti market on the Saudi market. 28 The direct dependence of Kuwaiti Stock market on the Suadi one's -measured by the sum of the coefficients ߚ ௌ, and ߚ ௌ,ଵ -reaches 0.14 and 27 On the 14 March 2006 the Saudi minister of Finance refused a demand by Shoura council of an intervention to support the Stock market. However, the next day a relative of the royal family (prince Alwaleed) announced that he was going to intervene to buy Saudi stocks and the Saudi Press Agency revealed that resident foreigners might be allowed to invest directly in Saudi shares. 28 As this intervention is not acknowledged by Saudi authorities and does not clearly entail the intervention of a SWF we do not try to check its impact on the Saudi Stock Market.
is therefore in the same range than the level previously observed for Qatar. The direct dependence of Kuwaiti stocks on UAE stocks, measured by the sum of the coefficients ߚ is around 0.10, this time far below the coefficient of 0.4741 previously obtained for Qatar. As for Qatar's stock returns they were dropped from equation (1), as neither their contemporaneous values, nor their lagged values were significant. The beta of the world stock market ሺߚ ௐ ) is around 0.12, a range consistent both with limited international integration and with the estimate previously for Qatar. 29 As could be expected (panel A, Table 1 , Section 3.1), the variation of oil price was not significant: it was therefore dropped from equation (1). On the contrary, the exchange rate variation enters significantly at 10 % in equation (1) In September 2008, following a request from the government, the Sovereign Wealth Fund KIA announced it would invest as much as US$ 1 billion to support sinking Kuwait Stock prices. The objectives put forward by the government were to protect small investors (as in 2006) and take action to save the Stock Exchange. KIA took stakes of as much as 20% in numerous investment funds to support the Kuwaiti Stock prices. A few days after, the United Arab Emirates Central Bank announced it may inject as much as Dh50 billion into the money markets of the UAE to ease liquidity concerns.
To quantify the effect of KIA's intervention on Kuwait's Stock market in September 2008, we estimate models for the conditional mean and the conditional variance of the daily Stock return following again the same methodology as previously. Here we use the two variants of the dummy for Lehman Brothers failure -defined in section 3.2 -as they both enter significantly in the mean equation. In the variance equation we use only the second variant of the dummy for Lehman Brother's failure ሺ‫ܦ‬ ଶ ), as this choice is supported by the data. In addition to the dummy for KIA's intervention, we introduce a dummy for the intervention of the United Arab Emirates, which might have an effect on Kuwait's Stock Exchange. The results of the final estimation are displayed in Table  4 .
According to the results displayed in Table 4 , the 2008 intervention of KIA's has a significant effect of +1,27% on the stock returns. The dummy for this intervention enters positively in the equation of the conditional volatility but it is not significant even at a 10% significance level. The UAE's intervention has no statistically significant effect on the conditional mean ሺߤ = 0) or on the conditional variance ሺߤ = 0). The beta of the world return is not significantly different from 0
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. The sum of the coefficients on the Saudi stock return is about 0.08 and is statistically significant. But neither the Qatari return, nor the oil price or the exchange rate variations have any lasting effects: in each case the sum of their coefficients does not differ from zero. However, the failure of Lehman Brothers has both a transitory negative effect (through ߤ and ‫ܯܮ‬ ఌ ೞ మ ,ଶ it is here sufficient to leave no remaining ARCH effects in the squared standardized residuals.
<Insert table 4 about here>
The three case studies of the interventions of the Qatari and Kuwaiti SWFs to support their home stock markets during crises conclude that these interventions had at some short term positive effects (though nearly negligible in the case of Kuwait in March 2006) on the Stock markets. In the short run these two Gulf SWFs contributed to the financial stabilization of their home economies by halting temporarily the drop in the local stock markets, without raising significantly the volatility. The conclusion is therefore that the home rescue investments of SWFs have been conducive to financial stability, at least in the short term. But the positive short term impact of the intervention can be very limited (Kuwait, 2006) and the long term effects remain questionable: the interventions of KIA and QIA were not sufficient to put a definite stop to the stock markets crashes and, if the interventions exhaust the funds of the SWF and compromise its future, the long term cost could well outweigh the short term benefit. Interestingly, the 2008 intervention of QIA had a greater effect on the Doha Stock market than the 2006 and 2008 interventions of the Kuwaiti SWF on its stock market. This difference could be expected, considering the small size of the Qatari Stock market, the domination of Government-linked investors and the sizeable amount that QIA committed to invest in the long run. Besides, the Qatari intervention was targeted on the support of Banks' stocks and its launching was closely coordinated with monetary policy moves of Saudi Arabia and the UAE. Considering both the domination of the banking sector on Qatari listed firms and the origination of the 2008 crisis in this sector, a relatively strong positive reaction of the Qatari stock prices to the news of the intervention is not surprising.
Section 5: Sovereign Wealth Funds as lenders of last resort and insurance funds during crises
At first sight a Sovereign Wealth Fund does not seem fit to play the part of the lender of last resort or to be used as an insurance fund during crises. Contrary to Central Banks and Foreign Exchange Reserves funds, SWFs invest in the long run. Their long term illiquid assets might be difficult to cash in during crises: they are not tailored to react quickly in case of bank runs or foreign capital outflows. But when there is a worldwide systemic crisis of the magnitude of the turmoil experienced after September 2008, the Central Bank's intervention is not enough to restore liquidity. Sovereign Wealth Funds interventions as lenders of last resort or insurance funds might then help to provide the long term financing needed by the economy, without direct monetary creation. In practice there have been several interventions of SWFs as domestic lenders or insurers of last resort during the last crisis.
The March 2009 intervention of Saudi SWFs as lenders of last resort … and substitutes to banks
In March 2009 the Saudi government announced the use of State investment funds to extend credit to local companies. The Public Investment Fund (PIF) -a huge State investment vehicle that controls shares in some of the leading Saudi companies -stepped up its level of lending, extended the maturing of its loans and provided borrowers with a five-year grace period. As the PIF can lend only to companies in which it owns shares, the Industrial Development Fund and a government-owned bank also increased their funding for small and medium-sized companies. The objective put forward for this plan was to make up for banks' reluctance to lend and stimulate the economy. This move came in addition of a US$ 400 billion five-year investment programme and a record budget deficit in 2009. It allowed the finance Minister to claim that Saudi Arabia had the "largest" stimulus package among G20 countries (Khalaf, 2009 ).
The status of the Public Investment Fund (PIF) is unclear. It was originally established in 1971 to help the development of the Saudi economy. Like the French FSI, the PIF is only invested domestically and therefore does not fit the IMF definition of a Sovereign Wealth Fund. Until recently most foreign assets of the Saudi Arabian State were held by the Central Bank (the SAMA) and it was difficult to differentiate the Sovereign Wealth Fund from the FX Reserves. But in 2008 Saudi Arabia announced the establishment of a separate Sovereign Wealth Fund to be managed by the PIF. The crisis seems to have delayed that project and the SAMA still holds the bulk of Saudi Sovereign foreign assets: about US$ 430 billion. However, the PIF can already invest abroad, indirectly, through the Saudi companies it owns.
Cases of SWFs acting as home lenders of last resort for local banks
In December 2009 the Russian government closed ahead of schedule a deposit at the Russian VEB bank, through which some money of its Sovereign Wealth Fund (the National Welfare Fund) was spent to support the Stock market (section 2.2). Instead, it took action to finance Russian banks by lending them money from the National Welfare Fund. In January 2010 a foreign currency deposit was opened at the VEB bank, on which the government deposited US$ 2 billion from the National Welfare Fund, at an interest rate of LIBOR +2.75%. This loan must be returned by the VEB on the 1 st July 2011.
The objective put forward for this loan is to finance the infrastructure projects of the Russian bank VEB and at the same time to make a profitable investment. It is difficult to assess the reasons behind this policy change, from using the Russian National Welfare Fund as a "shareholder of last resort" (section 2.2), to using it, now, as "lender of last resort" to banks. But according to a former Finance Ministry official the motivation is non commercial
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. The loan from the SWF looks therefore like a kind of lending of last resort as, apparently, the VEB had been complaining about a lack of resources for some time.
Emerging countries are not the only ones to use their SWFs as lenders of last resort. According to Ziemba (2008) In these two cases (Russia and Australia) the Sovereign Wealth Fund is used to provide lending to local banks during a crisis. This move is consistent with the view developed in section 2, according to which the banking system may deserve a specific support from a lender of last resort to counter systemic risk. It is, however, very different from the motivation put forward by the Saudi government (section 5.1) for the intervention of its SWFs as a lenders of last resort. The Saudi move was not designed to increase lending to local banks (which had already be done by the Central Bank), but to lend directly to non financial firms. The Saudi Arabian Sovereign Wealth Fund acted as a substitute to a malfunctioning banking system.
Sovereign Wealth Funds as insurance funds against major crises
It is not unusual for Sovereign Wealth Funds to play the part of insurance funds. The Sovereign Stabilization Funds (IMF, 2008) are designed to that purpose. As explained in section 2.2 in the presentation of Russia's Sovereign Wealth Funds, stabilization funds act to smooth down the economic effects of price shocks on exported commodities. Sovereign Wealth Funds which are stabilization funds insure commodity exporting countries against negative shocks on the price of the exported commodity. To achieve this goal, when the price of the exported commodity is high, the government must be able to save a part of the exports proceeds in the SWF.
It is however very different for a SWF to act as an insurance fund against a systemic crisis. Stabilization funds are not designed to that purpose. When the cost of borrowing the money needed for a recovery package exceeds the cost of using money from the Stabilization Fund, it may be rational to tap the fund. But, there is always a risk of spending too much of the Stabilization fund and then having to close it later (Davis et alii, 2001) Some Asian Sovereign Wealth Funds, backed by large FX and liquid Reserves, might be more adequate insurance funds during crises than Stabilization Funds. According to Clark and Monk (2009) , the Singaporean Sovereign Wealth Fund (GIC) is rather well designed to finance a recovery package or other emergency measures during a major crisis. The Government of Singapore Investment Corporation (GIC) was founded in 1981 to invest the rapidly growing Foreign Exchange Reserves of Singapore in more high-yielding foreign assets. GIC has about US$ 240 billion of assets under management, comprising foreign Treasury bills and bonds, along with a variety of riskier assets, including equities. Singapore's Constitution allows the government to draw down on only the Foreign Exchange Reserves accumulated during its term of office. Singapore's past FX Reserves -managed by the Sovereign Wealth Fund GIC -can however be spent in exceptional circumstances, if both the government and the President agree to do so. "Reserves cannot be used in any situation that is not a "dire circumstance," requiring Reserves to ward-off catastrophe or prevent irreparable damage to the economy" (Clark and Monk, 2009) . In January 2009, drawing on past Singaporean Reserves was decided for the first time since the foundation of GIC. It took only a few days to reach that decision: an informal proposal to tap past FX Reserves to finance a recovery package in 2009 was discussed the 9th January and the final approval was given the 21st January. On the 22 nd January 2009 the Singaporean minister of finance announced a recovery package of US$ 13 billion to confront the worst economic recession the country ever faced. This large recovery plan was designed to support employment and investment, but also lending and liquidity in Singapore's economy. In this paper we review first the interventions of SWFs as "shareholders of last resort". During crises some SWFs take stakes in domestic firms to support the market value of their stocks or to recapitalize them. We differentiate interventions targeted on banks, from more general interventions designed to support non financial firms. We review cases of such interventions and try to quantify the impact of Gulf SWFs' interventions on their home Stock markets. We find that the Qatari and Kuwaiti SWFs contributed in the short term to the financial stabilization of their home economies by halting temporarily the drop in the local stock markets during crises, without raising significantly the volatility. However, the positive effect of these interventions on stock prices can be very limited (Kuwait, March 2006) and their long run effectiveness is questionable. We review then the interventions of SWFs as "lenders of last resort" and insurance funds against major crises. SWFs lend money to support local firms during crises. In some cases (Russia, 2009; Australia, 2007 Australia, -2008 these interventions are targeted on the banking sector. Indeed, SWFs can provide medium to long term financing to ease the liquidity constraints of banks, whereas Central Banks' loans are mostly at short term. However the intervention of Saudi Arabian SWFs in 2009 was of a different kind, as the lending was targeted on non financial firms to make up for banks' reluctance to lend and stimulate the economy. Lastly we discuss the role of Sovereign Wealth Funds as insurance funds against major crisis. SWFs can (and have been) used to finance recovery plans or exceptional government spending during crises. We conjecture that stabilization funds are not quite fit for this role, as they are tailored to face transitory shocks on commodity prices and not to face systemic shocks. To insure the financing of rescue and stimulus packages during major crises, a SWF must be backed by a large pool of assets, comprising safe assets easy to cash in. The GIC, which manages Singaporean FX Reserves, meets this request and is designed to allow the financing of such rescue packages.
SWFs have existed for a long time, but it is only recently that their importance as institutional investors has been acknowledged and that large database on SWFs stakes have been set up to allow the study of their investment strategies. The bulk of the academic literature on SWFs is recent and has taken as granted that SWFs are designed to invest abroad. It has therefore focused on the impact of the foreign portfolio and direct investments of SWFs on the performance of the target firms.
Future research in this field should take into account that SWFs' objectives may change during crises and be reoriented towards the rescue of the home economy. This raises a series of questions: on the ability of SWFs to sustain their long term commitments in foreign firms during crises, it also raises the questions of the long term efficiency of SWFs' domestic rescue interventions and of the coordination of these interventions with monetary and fiscal policies.
Appendix:
The Data
The Stock Exchanges of Gulf countries are closed on Friday but opened on Sunday. To account for the calendar specificities of Gulf Stock markets we extracted 7 days per week daily series from Bloomberg for all Gulf Stock Indices. We then checked for days of zero returns (when the market is closed) and eliminated these days from the database. This eliminates the noise in the estimated relationships deriving from the fact that a Stock return can, of course, not react to news when the market is closed. It concerns Fridays but also Thursdays for some Gulf countries, as well as holidays during which the Stock Exchange can be closed for a few days. As these days differ according to Gulf countries we set up two separate daily databases for Kuwait and Qatar.
The Stock price (close) indices extracted from Bloomberg (in US$) are the Kuwait SE Price Index, the DSM Index for Qatar, the Abu Dhabi ADX index and the Saudi Tadawul index.
The World Stock market (close) price Index series used in the paper is the MSCI World Price Index (in US$) extracted from Datastream. To allow for difference in time zones (there is no overlap between the major US Stock markets and Gulf Stock markets) we also try a proxy based on the Euronext 100 open and close price index.
The exchange rate series for the Kuwaiti Dinar (KWD), the Qatari Riyal (QAR), the Saudi Riyal (SAR) and the UAE Dirham (AED) are quoted in US$ and extracted from Datastream.
The oil price series is the Nymex crude oil Future contract 1 price series provided by the US Energy Information Administration.
For the dating of the SWFs interventions we used Factiva and the SWF Institute Website. We confronted each day of event with the daily database constructed, to check if the market was opened when the first news of the intervention was released.
<Insert Table A1 about here> Notes: Oil is the NYMEX future contract in US$; MSCI is the world stock index in US$; KWD/USD, QAR/USD, SAR/USD, AED/USD are the exchange rates of resp. Kuwait, Qatar, Saudi Arabia and the UAE quoted in US$; KSE, DSM, Tad., ADX are the stock indices of resp. Kuwait, Qatar, Saudi Arabia and the UAE in US$. All variables are taken in first differences of logarithm. The frequency is here weekly (from Tuesday to Tuesday) to allow comparisons with Hammoudeh and Choi (2007) . The two panels match the estimation periods of the case studies of section 4. are, resp., the oil price and exchange rate growths; D L is a dummy for Lehman Brothers' failure; D S is the dummy for the intervention of Saudi Arabia, D K is the dummy for the intervention of the SWF KIA; ε K is the error term. All series are in US$ and are calculated as the first difference of their logged levels. Standard errors are given between brackets. The Ljung-Box statistics (Q20) is computed for 20 lags, on raw residuals ε from equation (1) and standardized residuals ε s , as well as on their squares (ε² and ε s ²).
*Significance level at 10%, ** Sign. level at 5%, *** Sign. level at 1%.
Equation (1), Conditional mean
Equation (2) 
Where r W is the World Stock return, r S , r Q ,r U are the Stock returns of, respectively, Saudi Arabia, Qatar and the UAE, r O and r E are, resp., the oil price and exchange rate growths; D L is a dummy for Lehman Brothers' failure; D S is the dummy for the intervention of Saudi Arabia, D K is the dummy for the intervention of KIA; ε K is the error term. All series are in US$ and are calculated as the first difference of their logged levels. Standard errors are given between brackets. The Ljung-Box statistics (Q20) is computed for 20 lags, on raw residuals ε from equation (1) and standardized residuals ε s , as well as on their squares (ε² and ε s ²).
Equation (2) Oil is the NYMEX future contract in US$; MSCI is the world stock index in US$; KWD/USD, QAR/USD, SAR/USD, AED/USD are the exchange rates of resp. Kuwait, Qatar, Saudi Arabia and the UAE quoted in US$; KSE, DSM, Tad., ADX are the stock indices of resp. Kuwait, Qatar, Saudi Arabia and the UAE in US$. All variables are taken in first differences of logarithm. The frequency is here weekly (from Tuesday to Tuesday) to allow comparisons with Hammoudeh and Choi (2007) . The two panels match the estimation periods of the case studies of section 4. 
